The following study of the bacteriology of pneumonia in infancy was carried on at The Babies' Hospital for several years, with the view of determining the relationship between the extent of the pneumonic areas and the variety of bacteria present, and the difference, if any, between the bacteriology of the primary and of the secondary infections.
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TEOHNIQUE.
Forceps and scalpels were enclosed in sheet iron boxes and sterilized in the hot-air oven for one hour at 120 ° C. ; of these several were kept ready for use. The sternum having been removed with a sterile knife, the lungs were in turn quickly drawn up with forceps, sufficiently to expose the consolidated areas. Incisions or stabs were made into these, a fresh knife being used for each stab. The platinum loop was then plunged into the incision and glucose agar slants inoculated. Cover-glasses were also spread and served as a control. After eighteen to twenty-four hours in the thermostat the tubes were examined and plates prepared from them. All the cultures of pneumococci and many of those of streptococci were inoculated into white mice and rabbits. Cultures from the heart's blood and from the other viscera of the animals which succumbed were made at the autopsy in the same manner as from the human cases. Avoiding the searing of the organs in cases from which the pneumococcus is to be cultivated proved an advantage. Microscopic examination of the lungs was made in every case.
AGE AIgD SEX.
The one hundred cases ranged from eighteen days to three and a half years of age.
13 were under 3 months old.
26 " between 3 and 6 months old.
30
" " 6 and 12 " " 20 " " 12 and 18 " " 6 " " 18 and 24 " " 4 " " '2 and 3 years old.
1 was 31/2 years old.
Among these were 56 males and 44~ females.
I'RI~AI~Y m~O~CttO-PNEU510~IA.
The series includes 33 primary cases, aged from six weeks to two and a half years. In eleven cases the consolidated areas were relative]y small and scattered in both lungs; in six they existed in one lung alone. The areas had coalesced, so that the greater part of one lobe was involved in two cases and of two lobes in the same number.
In twelve cases the greater part of a lobe was solid while smaller areas were scattered throughout other lobes.
The pneumococeus was present in pure cu]tures in fifteen, associated with the streptococcus in seven, and the staphylococcus pyogenes aureus in three cases. The streptococcus was found alone in two cases and associated with the staphylococcus pyogenes aureus in two more. The staphy]ococcus pyogenes aureus was present alone in two cases, associated with the bacillus coli communis in one case, and the streptococcus and oidium albicans in one case.
The following tame shows the anatomical distribution of the lesions, the bacteriology, and the condition of the pleura in the primary cases.
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The relatively large percentage of cases in which the pneumococcus was found, alone or in association with other organisms, may be attributed to three factors: the short time elapsing between death and autopsy, the use of glucose glycerine agar for the first inoculations, and the avoidance of heating the lung before taking cultures from it.
While the pneumococcus was present in 81 per cent of the cases in which all or the greater part of one lobe was involved, being alone in 41 per cent, it was found in 71 per cent of the focalized cases, in 47 per cent being in pure culture. It would seem, therefore, that in the present primary series the pneumococcus was present in a somewhat larger percentage of cases of broncho-pneumonia involving the greater part of one or more lobes, as compared with those cases in which the pneumonic areas were merely scattered throughout one or both lungs. In the fifteen cases due to the pneumococcus alone, there was acute fibrinous pleurisy present in six, acute purulent exudate in five, and a normal pleura in four. Of the twenty-five cases in which the pneumococcus was present, eight presented no lesion of the pleura. Both cases in which the streptococcus was found in pure culture had a healthy pleura. There was a fibrinous pleurisy in both of the cases due to the staphylococcus pyogenes aureus. Three cases were complicated by inflammation of one or more other serous membranes (pericardium, peritoneum, pia mater, synovial membranes) from all of which the pneumococcus was cultivated. One case, due to the streptococcus and the staphylococcus pyogenes aureus, was followed by empyema and osteo-myelitis of one rib. Two cases showed the presence of true lobar pneumonia as well as bronchopneumonia, and the pneumococcus was present in both lesions. I. Secondary to Athrepsia. 20 cases, 17 having been diagnosed before death. In 10 cases the pneumouic areas involved all or the greater part of one or more lobes, and in 10 they were scattered throughout one or both lungs.
The pneumococcus was present in pure culture in 5 cases, together with the staphylococcus pyogenes aureus in 5 cases, the staphylo-coccus pyogenes albus and with the bacillus coli communis each in one case. The streptococcus was found in pure culture in one case, together with the bacillus coli communis in two cases, the staphylo~ coccus pyogenes aureus and the staphylococcus pyogenes albus each in one case. The staphylococcus pyogenes aureus was found in pure cultures in two cases. The bacillus lactis aerogenes and oidium albicans were found in one case. There was fibrinous pleurisy in four cases, two of which were accompanied by purulent bronchitis and one by purulent infiltration of the lung as well. In the latter case the pneumococcus and the staphylococcus pyogenes aureus were found; in the former, the streptococcus and the bacillus coli communis, which combination of organisms was also present in one other case, while the pneumococcus alone caused the fourth one.
II. Enterocolitis. Among these three cases, all having given symptoms of broncho-pneumonia before death, one was complicated by furunculosis. In this latter case both the pneumococcus and the streptococcus were cultivated from the lungs. Among the rest the pneumococcus was found in pure culture in one case, and the bacillus coli communis and the bacillus proteus vulgaris were grown from the third case. This last case showed scattered pneumonic areas in the right upper lobe only, while in the pneumococcus case the entire left upper lobe was solid and in the other there were focalized areas in both lungs and consolidation of the lingula.
IIL Diphtheria. Five cases were studied. The pneumococcus was found in pure culture in one case, the streptococcus in two cases, and the Klebs-Loeffier bacillus in one case. Finally in one case the streptococcus and the Klebs-Loeffier bacillus were present not only in the lungs, but in the kidneys as well. In the last one there had been no symptoms of nephritis during life. Laryngeal diphtheria existed in all the cases, while in three the pseudo-membrane had extended into the trachea, although it was never present in the bronchi.
IV. ~[easles. Three cases, in two of which the pneumococcus was found in pure culture, were examined. Both showed scattered loci of consolidation. In one there was a very recent fibrinous pleurisy and gangrenous areas in both lower lobes. In the third case empyema, purulent pericarditis, and small pulmonary abscesses developed, the streptococcus alone being found. It had also been cultivated from the empyemic pus before death in this case.
V. :Meningitis. Two cases were studied in which one involved the cerebral membranes only. The pneumoeoccus and the streptococcus were grown from the lungs, which contained scattered pneumonie areas and consolidation of three-quarters of the right lower lobe, and showed fibrino-purulent pleurisy. The pneumococcus was present alone in the meningeal pus and in the kidneys. The second case followed spina biilda. From the scattered pneumonic areas in both lungs in this case the streptococcus and oidium a]bicans were grown. The streptococcus in pure culture was found in the pus of the cerebro-spinal meninges, but the soor fungus appeared in the cultures made from both kidneys. Thrush had been present in the mouth, but had disappeared before death.
VI. Cerebral abscess. One case occurred in which the terminal pneumonia was due to a mixture of the pneumococcus and colon bacillus.
VII. Malaria. Two cases in which death was caused by bronchopneumonia. The consolidated loci were scattered throughout both lungs. The staphylococcus pyogenes aureus was cultivated from one case and the bacillus lactis aerogenes from the other. Tertian malarim parasites were found in sections of the lungs and spleen in both cases and of the kidneys in one case. VIII. Septicaemia. Six cases were studied. In two the pneumococcus and the bacillus pyoeyaneus were found in the lungs, the bacillus being present in pure culture in the other viscera as well. The streptococcus alone was found in a case following a surgical operation. The streptococcus and the staphylococcus pyogenes aureus were present in one ease in which the sepsis resulted from erysipelas originating in a cervical wound. The streptococcus alone was found in the heart's blood and kidneys. Staphylococcus pyogenes aureus in pure culture appeared in two cases, one of which followed furunculosis, the same ~rganism having been cultivated from several furuncles during life.
IX. Tuberculosis. Twenty-five cases were studied. Eight of these were of the pneumonic type, running a clinical course like that of acute broncho-pneumonia, the tuberculosis having been wholly unsuspected in three instances, in two of which the tubercles were found to be very recent and scattered; in another case there was a cavity in the right middle lobe. In all but two of these eight cases there was consolidation of one or more lobes, accompanied by acute fibrinous pleurisy in three instances and by purulent pleurisy in one instance.
The pneumococcus was found alone in two cases, in association with the streptococcus and with the staphylococcus pyogenes aureus in two cases each. The streptococcus and the staphylococcus pyogenes aureus were combined in two cases. Tubercle bacilli were found in smears and in sections of the tissue in every instance.
In one child the clinical course was that of athrepsia, the child dying of broncho-pneumonia. At autopsy the lungs contained recent miliary tubercles and scattered areas of broncho-pneumonia, from the latter of which the pneumococcus was grown in pure culture.
Sixteen cases ran a clinical course of general miliary tuberculosis. The lungs showed consolidation of all or nearly all of either one or two lobes in seven cases, in three of which the pneumococeus was present in pure culture.
In one case of the focal variety it was also found pure. The pneumococcus and the streptococcus were found in four cases and the pneumococcus and staphylococcus pyogenes aureus in three. The streptococcus was alone in three, the staphylococcus pyogenes aureus in two instances.
In seven of the twenty-five cases smaller or larger cavities were present (cavities of the right lung occurred five times, of the left lung once, of both lungs once). Among these 7 cases the pneumococcus was found in pure culture twice, associated with the streptococcus twice, and with the staphylococcus pyogenes aureus twice. The streptococcus was present in pure culture in one case. In one case of empyema the pus contained tubercle bacilli and streptococci. 28
Summarizing the above results we find that the pneumococcus was present in 67 of the 100 cases examined. The positive cases can be divided into 95 primary and 42 secondary pneumonias. While the pneumococcus appeared in 76 per cent of the primary cases, it occurred in only 63 per cent of the secondary cases. And while it was present in pure culture in 42 per cent of the primary cases, it was found alone in only 15 per cent of the secondary cases. The following The 67 cases showing the pneumococcus were accompanied by inflammation of the pleura in 51 per cent (34 cases), the lesion being an acute fibrinous exudate in 2"2 instances (13 secondary, 9 primary), acute purulent exudate (empyema) in 4 instances (2 primary and 2 secondary), and a fibrino-purulcnt one in 8 instances (2 primary, 6 secondary). Th~ cases from which the pneumococcus was absent (33) showed pleurisy in one-third of the number (11 cases), the inflammation being of the acute fibrinous variety in 9 instances (3 primary and 6 secondary) and purulent in 2 instances (1 primary and 1 secondary). So that the pneumococcus cases showed a decidedly larger number of examples of pleurisy than did those of other organisms. The percentage of empyema cases were exactly the same (6%) in both varieties.
Purulent infiltrations of the lungs occurred in 7 cases, and all these contained the pneumococcus, either alone or combined with the streptococcus (3 instances) and the staphylococcus pyogenes aureus (1 instance).
Small pulmonary abscesses existed in 7 cases. In 5 of these the pneumococcus occurred, twice combined with the tubercle bacillus, once with B. pyocyaneus and once with the streptococcus. In two instances the streptococcus was present alone.
Of the 100 cases, 45 were coalescent, and therefore " pseudolobar" in distribution, with the pneumococcus present in 33 instances, or 73 per cent. In 31 of 55 focalized cases, or 56 per cent, the pneumococcus was also found--a decided decrease.
The cases o2 primary broncho-pneumonia in the present series show a larger percentage of pneumococcous infections than do the secondary cases. Those cases, both primary and secondary, in which the inflammation involves all or nearly all of a lobe, show a larger percentage of pneumococcus infections than do cases of the focal variety. The pneumococcus cases show a larger percentage of inflammation of the pleura, and a greater tendency to purulent infiltration and abscess formation.
Diirck 1 states that the pneumococcus was present in every case of primary lobar, pseudo-lobar or lobular pneumonia. While our own number of cases containing the pncumococcus is larger than that of Netter ~ and Neumann,' it is about the same as Mosny's,' whose primary cases, however, numbered only four. Queisner ' found the pneumococcus in eight cases examined, while Blumer' did not find it at all in eighteen.
The secondary cases in the main bear out Pearce's ' statement that 1.Deut. Archiv f. klin. Med., 1897 , lviii, 368. ~ Arch. de med. exp., 1892 , iv, 28. "~ J-ahrb. f. Kinderheilk.,1899 4 Etude sur la broncho-pneumonie, Paris, 1891.
J'ahrb. f. Kinderheilk., 1899 -90, xxx, 277. ~ At.bany Med. Annals, 1901 in all cases where a local or general infection existed the associated broncho-pneumonia was due to the same micro-organism. Blumer had the same experience. In the five athrepsia cases in which the pneumoeoccus was found in pure culture, no other inflammatory lesion was present. The same was true of the one case containing the streptococcus alone. Three cases having the staphylococcus pyogenes aureus in the lungs at autopsy (combined with the pneumococcus in two instances) had shown the same organism in the discharge from a purulent otitis media before death. Since the influenza bacillus was not searched for as a matter of routine, it may, of course, have been overlooked in some instances. In two cases which came to autopsy with a diagnosis of influenza cultures from the lungs were made on blood agar with negative results.
